Differentiation of myeloid progenitor cells into macrophages is accompanied by increased 2 PU.1 concentration and increasing cell cycle length, culminating in cell cycle arrest. Induction of 3 PU.1 expression in a cultured myeloid cell line expressing low PU.1 concentration results in 4 decreased levels of mRNA encoding ATP-Citrate Lyase (ACL) and cell cycle arrest. ACL is an 5 essential enzyme for generating acetyl-CoA, a key metabolite for the first step in fatty acid 6 synthesis as well as for histone acetylation. We hypothesized that ACL may play a role in cell 7 cycle regulation in the myeloid lineage. In this study, we found that acetyl-CoA or acetate 8 supplementation was sufficient to rescue cell cycle progression in cultured BN cells treated with 9 an ACL inhibitor or induced for PU.1 expression. Acetyl-CoA supplementation was also sufficient 10 to rescue cell cycle progression in BN cells treated with a fatty acid synthase (FASN) inhibitor. 11 We demonstrated that acetyl-CoA was utilized in both fatty acid synthesis and histone acetylation 12 pathways to promote proliferation. Finally, we found that Acly mRNA transcript levels decrease 13 during normal macrophage differentiation from bone marrow precursors. Our results suggest that 14 regulation of ACL activity is a potentially important point of control for cell cycle regulation in 15 the myeloid lineage. 16 Highly proliferating cells, including cancers, preferentially use glycolysis over oxidative 18 phosphorylation because, although it is less efficient at generating ATP, glycolysis is rapid and 19 provides key metabolites for several biosynthetic pathways including nucleotide, amino acid, and 20 fatty acid synthesis (1). This preferential use of glycolysis by cancer cells is known as the Warburg 21 effect (1, 2). Glycolysis results in the production of citrate that can be exported from mitochondria 22 to serve as the substrate for synthesis of acetyl-CoA by the enzyme ATP Citrate Lyase (ACL) (3).
Acly were normalized to B2m or Adgre1 as reference genes and compared between samples using 149 the comparative threshold cycle method (31). Primer sequences are listed in Supplemental Table   150 1. Citrate Lyase in cultured myeloid cells 159 BN cells are myeloid precursor cells that are impaired for differentiation as a consequence 160 of low PU.1 expression, and proliferate continuously in culture in response to granulocyte-161 macrophage colony-stimulating factor (GM-CSF) (26, 32). We previously showed that induction were cultured with 55 µM BMS, a concentration found to result in half-maximal cell cycle 168 inhibition as determined by the frequency of cells in S-phase ( Fig. 1A, B , and data not shown).
169
Addition of 100 µM acetyl-CoA to BMS-inhibited cultures resulted in a significant increase in the 170 frequency of S-phase BN cells (Fig.1C, 1D ). The sufficiency of acetyl-CoA to increase cell cycle 171 progression of BN cells treated with BMS, suggests that this drug inhibits cell cycle progression 172 by reducing the available cellular pool of acetyl-CoA. 173 Next, acetate was used as a supplement since exogenous sources of acetate are able to be 
Extracellular [ 3 H]-Acetyl-CoA is incorporated into cells in a regulated manner
It has been shown that acetyl-CoA cannot enter cells by passive diffusion; and there are no through decreased lipid biosynthesis, and inhibition can be partially reversed by the exogenous 250 addition of acetyl-CoA.
252
Decrease in Acly mRNA transcript levels during M-CSF-dependent macrophage differentiation 253 Finally, we wanted to determine whether Acly levels decrease during differentiation of 254 myeloid progenitor cells into macrophages. If decreasing ACL levels are involved with decreasing 255 cell cycle progression, then we would expect Acly mRNA transcript levels to decrease during 256 macrophage differentiation. To test this idea, bone marrow cells from C57Bl/6 mice were prepared 257 and lineage depleted (Lin -) using antibodies for CD11b, GR-1, B220, and TER119 to remove 258 mature macrophages, granulocytes, B cells, and erythrocytes, respectively ( Fig. 7A ). CD11b + 259 myeloid cells were efficiently depleted in the Linbone marrow cell fraction ( Fig. 7B ). Lincells 260 were cultured in 10 ng/ml M-CSF for 6 days. Adherent cells were detectable at day 2 and cells 261 with macrophage morphology were visible by days 4 and 6 ( Fig. 7C ). RNA was prepared from 262 adherent cells on days 2, 4, and 6. RT-qPCR analysis was performed to determine the steady-state 263 mRNA transcript levels for Acly relative to either B2m (encoding β2 microglobulin) or Adgre1 264 (encoding F4/80) as reference genes. There was a significant decrease in the level of Acly mRNA 265 transcripts with reference to either B2m (Fig. 7D) or Adgre1 (Fig. 7E ). This observation suggests 
Supplemental Table 1 -Primer sequences
Primer Name Sequence Acly forward 5'-CCAGTGAACAACAGACCTATGA-'
Acly reverse 5'-AATGCTGCCTCCAATGATG-' B2m forward 5'-TGGCTCACACTGAATTCACCCCCA-3' B2m reverse 5'-TCTCGATCCCAGTAGACGGTCTTGG-3' Adgre1 forward 5'-GTGGTCATAATCTCTGCTTCTGT-3' Adgre1 reverse 5'-AAACTCCAGATAAACCCCGTC-3'
